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W &B ♦ 

2' -7***^-2.' ^^(Dmm^m 
5 ^m(D^S: 

10 ^^^C^^^lfflf So 

(1) 2, 2' -7^t Kn^i?y^7WbiciiT*il7 ; /|ft 
t5 * S (#¥?WJcm 1 (J. Org. Chem. (#@), 1964 
1291, »3^, p. 5 5 8 - 5 6 4) #flf0 o 
(2) l-^-D-77tV77 / i//l> !7 J is/Is <D 3 ' , 5 ' - 
15 BIMDAST ((C 2 H 5 ) 2 NSF 3 ) T*JW t KB^^7y*ftt 
(^#fF5:^2 (Chem. Pharm. Bull. (0*), 
1994 ^, 1421, *3*. p. 595-598) 

P7f;;>^J;tF2' -7^*^-2' - 7/1^ o y >-<7^ 
20 j&M&int, ^ti^tiMfo-TZ 9 - |3 -D-77 tV 77 y iy^T^ 

= yc 3'. 5' -*m&vkmfc33 j:^N 2 --r y v >v- 9 - 0 - 

D-77^777^^7^€3 , 1 5' - * # * * *fc 

h y * A©#£T> h V z? tvjru y * ;* /i, * - ^ n 7 KtS 

25 U &^T?x F77f;V7^=r)A7/^7^ K (TB AF) tR 
J&iS It ZtlX^S (##f«j&3 (Tetrahedr 
on Lett, mm), 1 9 7 7^1181,115^ p. 12 
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9 1 - 1 2 9 4), &&WXm4 (Chem. Pharm. Bull. 
(0*), 1981^l29t,^4^ p. 1034-1038), 
##rF:£i§fc 5 (J. Carbohyd. Nuc 1. Nuc 1. (2SIS), 
1 9 8 0^|7t,i2f, p. 131-140), 3^#f«jtfc6 (C 
hem. Pharm. Bull. (B;£), 1981^, |g 2 9 fg 
1 1 p. 3 2 8 1 - 3 2 8 5 ) #|) 0 

*fc^#fp5:^ 3 ~ 6 (C^^^n^, 2' - v- - 2 ' - 7 /V 

^#l^5ri^3 ~ 6 KlM^^tLTV^S, 2 ' - h!J 7 I/- h^%7 y 
i^teL, 2' -7/Vtn77y^ytL<«2' - 

7**-*S/-2' -7^n^ 7 ;i/y^#§^tt, 7^^T = ^-^ 

(F") la^^^^^S^liSJSttifjilS^, 
^TttHKftfcLT (CF3SO3-S) ©MSJSj 
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5 - © i 9 t 2 ' — t*^-^ — 2 ' 

fllte «iaSi- strife a* &< M£*LT^fc 0 

*jg3SM^*3tts*3iii-s w<b-8-^-e*>5 2 ' - ^- ^ v- - 

15 mw<pmm 

*mW<D h 5 1 @ 6<jf4 N 2' -rt^ri/- 2 ' 
#35 9m, * [ 1 ] 
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T, 5£ [2] 
CF 3 S0 2 X [2] 

5 [5£*, XteFIg^ ClI^^fcttCF 3 S0 3 i^tt] T^^tb 
[3] 



[5*;*, R«7km^©^«S?r^b, T f lie F 3 S o 2 S^St] r* 
t \z J; 19 N it [ 4 ] 





RO F 
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CF 3 S0 2 F [5] 

V^Tfi, 5£ [ 6 ] 



THPO 

-D-77tV77; =7 *y;\s<D 3 5 ' b y 

10 xf^7^y©#$T, 5£ [5] 
CF3SO2F [5] 

9 s 5£ [7] 



15 [ tp s THPlif h9t Kolf^^SSrSt, TfttCF,SO, 
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ift^iSjE&^^sri^j;^ 5£ [9] 
o 



HO 




[9] 



HO F 

38 9m, 5£ C 9 ] 
o 

HN-^v 

Kl — 




N" 



t <fc 0 , 5* [10] 



[9] 



HO F 

-e^£frL£2' -^^"^^-2' 
o 

— \ o N 

V— / [10] 

10 AcO F 

- 7 & D *?ls<& 3 ' , 5 ' - ^7tf;l^^|cf^t, T*^ 2 ' 
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-*»£ifc«#«:2£Sr£ g^tf52' &-e©H7;v 

S6fBO«t5fc N 7y|r = tv (F") ia5M4s N 2I|g 
J&\ZL*3\,*Xtt* iij^j^i: LThy7U-M (CF 3 S 0,~S) ©IBBI 
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T V*r= *7 A7/V^7^ K ( T B A F ) ~7 y ^ T ~ ^ (F~) 

r h y xf/wr ^ v i *e-/i^ 7 vikfcmWi3 jvfrbte z>$kfo ((c 2 
10 H 6 ) 3 N • 3 H F ) J *5«fct^ rt- y -^^^j 3 0 % (^10 £ 

y y^y^mmm 7 0 % (i)9 o^/w%) ^^>^§it#: (^f 0 ^ : ~i 

0 C 5 H 5 N • ~ 9 0 ^rA-%H F) J ^ & 5g Kl <(£ ffi T? £ £ - £ £ pj 

15 ((c 2 h 5 ) 3 n • 3 hf) ? ^nBtj&m-tmtt&m itt^i^it 

t£5f5£>ftfl¥ (=£#fF;£iifc 3 ~ 6 ) ^*5tt5 2' - 

20 >-^-^^c-e« N fsr^^7s/ift^Jt LTf by^f^Ty*^!)^? 
A** 9 4 K (TBAF) ^^v>^^TVNfc 0 iHfUHc^ffl L 

At Kn^v' K (( n -B u) 4 NOH) £ t> h SSiRlft & «9 l& 
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£ fete. *»Hte*sv*Ttt % 2' -x^df- v-- 2 3 - 7A ,tpjii 
;^>o«atte*j»t« 3 '{fc# *ut 6 'tt©*«J6<o««-ffe:*lteBB-r«, 

-2' -7/UtBrf/t/j/j8i l j{2' -^**i/- 2 ' -7A^n 
^ry^^O-fr^te*S*t*«««^xate*JV>-C, 3' -ft ** J; 5 • 

TV ^ =£4#fF*£*5) 0 h7t KB7 

9=^* (THFI) ^«*^3W"Cfc« 2, |?B77^ 
^ F7t KDf7=;H (THPi) OfRtt ft 3, 

Kn-2H-f7yia-<TW»fcJ6 ( 5 4 °C vs. 8 6 °C) 

^©**te*V*Ttt, 3' <fc*5J:Ut5' tt^lXofllKStff f 
^^^^ (THP2S) TtoTf,|ll««fl5ia# A#fci 
=fTi~S C £ #113 fe^te*o fc„ 

^THPl^lst bT*?V^c^te*W#i: UT&tft-S, 

^ C7] Testis r 3 ' teases' ttozk**asy kbk- 

(THPI) -C*«4*tfc2' -h^^^j 
**T?S>9, 2' 2' ^^B^^om^ii 

$ fete**Wte*JVXTtt, i-e-D-77tV77;^^-> 

K (cf 3 so 2 f) iJjFifctti-eisritB^tLfc, 
2 , tt7k»*te#fs h y 7/u* n ^y^^-^ fl53(! | tl/T ^ 
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h y -y^^-u^ ? >^/>^^mm^¥a ((c f 3 s o 2 ) 2 o) it >®.m lt 

hRJfctZmft-t Z> h U 7;UtP^ ^y^^^y^g^i, ((CF 3 
S0 2 ) 2 0) «-o<£> h y -7 ;V$ru p< # - (C F 3 S 0 2 

^oa^ <^«— o-c& <o s m v n h v -7 ^ 

hm (cf 3 so 3 -^) (Dm-v&immt vxm< o fe^xm*mmm<D 

W.&fabmx.l~£^ M)7;^n^y^;v*y||j)(^(( CFjS02 ) 
^ > h !J 7;l^tn ^ ^ n 7^ K (CF 3 SO,Cl) 

1-) Mt^52' - h y 7 v,- hftb5ijfo%k*xm »gfe* 

tot M)7^^n^^y^;^-;^ B 7 /f p (CF 3 
S0 2 C1) <Z><£^ t> fji!l PS £ *L 5 „ 

=¥-Al^^i- 0 Z.(D7 n-<D^X, hy 7/l/tn^^y^;^-;P 
^yk^-^^T K (CF 3 S0 2 F) fiit) -L^tee bT*5 9 , M7;U 
^ * y^;I/*z;V7yl/t7^ K (CF 3 S0 2 F) ST^ffil"-*)^ 

^ J: 0 tei$^*m*zxmm&n*ft^tcMi%: s ^mmxnmt 

t5l-e-D-77^/77/i//H)7 3 \ 5 ' -7K»3£ffi: 

mW<D h y 7/1/tn^ * ^^/W* = /WblC*3V^T, h y ^/I^n p< ^ 
^^^7^t9-r K (CF 3 S0 2 F) tr*«LtfeRi6#tJlff 
fc«frr*£i:#*ttia*Lfc 0 i^I, Jb«*>raHXSU o£9 (1) 
M7;l,tn^y7/^^H (CF 3 S0 2 S) (Dm ft * <Z> ft $ N 
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(2) 2' tiitii^^tilufcft^©iiJ4, £*fr#i^iU5&-e 

xmft^S«l?5.o:&i9:&v^s££frfc'y h y ^=j^ T ^ ^ 

CH 3 S0 2 CI ^ CH 3 S0 2 F - ( CF 3 SQ 2 F ) W7K #% [ ( CF 3 S0 2 ) 2 0; 

(CF 3 SQ 2 CI ] 

-7^PH^03', 5' -^7tf/^oii| Btttt g U 
-^T*^frK:»*b, £©3\ 5' -^T-fe^#%W3tt*|»« 

«t*A<0iR-etSo ^©.fc5fc:, * y A * p ^ h if ? •? 4 - X 5 

LT 2 ' -7*^*^-2' -7/VtP!)y ^y^l^S: 
t&mtb friz. Lfc 0 
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(1) MJ7/Vtn^ i'^/t'Jfc^/WbX^ (2)7 ( 3 ) 

Kfti^is, (4) rtfHii, (5) ffiifeiii, (e) jot. 

^^-A2 O O O 




SHBlctftBll-f-S. m — ISO M7^tn^ v x * = /Wfc Ii fi % 
5£ [1] T^^tb^ 1 ~|8-D-77tV77y WV- !7 7 ©3', 
5 ' -2kIt£^ffl^&^«:!«<D#:&Ts ^ [2] T^^tl?) 7 

tB^il^-efes^ [ 1 3 -c^£jh,5 i-^-D-77tV77y-> 

y 7 x-/V^ IfvUk f^t Kb If^-A-K (THPi), 7^h7 
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K n fc° 7 (THPl) *J±i;f Kn77= A-g ( T H F 

£) L < , f?fc KP fc°7~^g (TH PS) ^ J; t) # 

^lvn 0 sfcci] t?^ £ *t 5 ffc^* 2 *s it*. Kh i m. 

5 Geterotsikl. Soedin. ( a -> T ) , 1 9 9 6 ^, H 
7#, p. 9 7 5 - 9 7 7 , £ t b "C ^at f <5 w <h jJS T? § -5 0 £ 

5* [2] h U 7;i/to^^y^;w* = /Wb^Ji: UTIi, 

10 h y :7 /V;^ n y ^ ;x A = 7 ^ ^ K ( C F 3 S O 2 F K MJ 7 
A^-n^^^^/^^-/u^t37^ K (CF 3 S0 2 C 1). h V 

* $ i/*;v* i/mm^m ((cf 3 so 2 ) 2 o &m-f btiz> 0 -e^^-e 

t by 7;Wto^^y^;l/*=:;W7/Vt7>f K (CF 3 S0 2 F) 33 J; 

a? h y ^ * i/xfrfc^mm*W ((C f 3 s o 2 ) 2 o) *s#* L 

15 < % tl: F !) 7;^n^y^^^^;V7;^7/f K (CF 3 S0 2 F) 

5S C 2 ] "C^ $ ft £> M)7/VtP^ = /Wfc^JO^/li £ 

bTfi, 5£ [1] t ^ ti 5 1 - ^ - D - 7 7 kV 7 7 ; V ;i/ 7 7 ^> 
/KD 3 \ 5 ' -TKSfeSi*!!!^ U/Hc»Ltl ^e/Hs* -hteffl-f-ftf* «£ 
20 < „ ffifjf fi 1 — 20 L < % #(31 1 ~ 1 0 ^r/l^S «fc 9 L 

tillilttt, hy^^yVT^^, M)xf/V7^ % 
T'PtVVxf^r^ y v Mn-7f/V7^, f ^7 7 y /W7 

4-^^f;>7U^y^y, N, N-i^^/VT^yy, 
25 ^f;^y^7?y, 1, [4, 3, 0] y ^ 

-5-^^, 1, 8-i?7f t'y^n [5, 4, 0] !7>-^-tr-7- 
1, 4-v>T1flf^n [2, 2, 2] 
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2, 4-/U^>^^ % 2, 5-/l"?*?l/ s 2, 6-/V^v?i/, 3, 4- 
Asf-itls^ 3, 5-/1^^^ 2, 4, 6-MJ^f;>t:'!ji?y N ^ 

5 £9&3;bv> 0 

^ 7 7; vvP? ^>vk£> 3 5 ' -7jc^S^«#: 1 ^/H^^-LToi 

* 1 */HUJi|feMi-^fi J: < % 2 ~ 2 0 *r/ls&M& L < , #(31 3-1 
0 ^-/va* J: «5 UVN e 

^MMikikm^, ^-fb^^i^, ^pcitJn/ua, 1, 2-v?^npi 

• N, N-^^f/V*;^7 5 K, N, N - f;V7 

i^^^x N, N - i? * f;^;H7 5 K, N, N-^*^/l>T±b 
T 5 F\ Tir h= h y /^^itl?^^ ^-jv^jvas^iy Ka*&£ L< N # 
fci&ik * u ^ % N, N - v 5 ^ A T 5 K*5 «fc VTt h — h y 

£&JSjfctf>tefflftfc LTtt, 5t [1] X^^5l-^-D-77 
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try 77/^v^7^©3 5 ' -7K*36ftfll#:i */H^*tUT5B 

0 . 1 L^±^ffi-ftL«<t < , 0. 1~20L^UIL<^|:0. 
1 ~ 1 0 L z)S J: 9 0* Ll\ 

Utli, aSfST, - 1 0 0 ~ + 5 0°C-t?fe 9 % - 8 0 ~ + 
5 2 0 °C^£? •£ b < % 60 1 Ot^ j; rj uvn q 5fc [ 2 ] 

$ * ;VOr, =^ ;v 7 ;\> Jr 7 4 Y (CF 3 S0 2 F) LT#^ (-2 

1 °C) &>±(Dm.m0kft~?KJ&&ft 5 »^K:r±»jBESJS*# 
t tf$ % § 0 

io sjtsi^ra i it « N its o . i~2 4^itfc5^\ sti3j;t;K 
»7K*p-T?sfci£L, #7kiStm^ h y ? ^^tcnmykmrn^ j*m 

25 * * y^/ht = /HkIi £ X@cD 7 s> SfcffclgSr 17 v# y h<75S 
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n*v>i$y h<Dfcfct vxn? t if at-feSo ^tcH [2] -e 

7F&ti& b V ~7 ;v~3rxi * $ 1/ x >v Tfr n >v fcM hF7/vtn^ 
5 1/*JV*=./V7 4 K (CF 3 S0 2 F) £r ffl i§-£- l<z N 

10 ^(c^-xa^ 7 vmitJiufc^^TwmfcWiW-t s 0 mi© 

r«}£S£ 7 vik*mmifrhti:Z>, J£ £ j J;0*«7y 

>7^y7°n^xf/P7^y, FUn-T'W^y, ^ ^ ^ 

r-y^ N ^ v^r ^ 1, 5 - i^Tif tfiX^ n [4, 

3, 0] 1, 8 - i^Tif tf n [5, 4, 0] 17 

20 ^7* i? 1, 4 - If fc* v- ^ n [2, 2, 2]^"^^^, 

tl^y, 2, 4-A-^v 5 ^ 2, 5-/l^i?>\ 2, 6-/l^^V, 
3, 4-/l^i?i/ N 3, 2, 4, 6- MJ^f/l^fy 

*pX*h h y x f"^7^ >'jS«fcTJ ? fcfy >" #f ^ ^< % b y oc^/p 

25 T 5; £ (9 0^ i_^ o 

3t N 100 : 1~1 : 100 O^H-Cfe 9, 5 0:1 — 1:50 05 15 
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L < s 2 5:1-1:25 0>«gffl# £ t> LV>„ $ 

\1LT ;V K y y f- (A 1 dr i ch N 2003-2004 ifft-g-^ * n ^) 

*»6> ((C 2 H 5 ) 3 n • 3 H f)j *5«fctf, rt« y 3 0 % 

5 1 O^/l^/o) t -7 y4k7km^ffi 7 0 % (1)9 0^^%) a^ft5jg^ 
(i£iBi£ : ~ 1 0'=e/P%C 5 H 5 N • ~ 9 0 ^-^%H F)j %®im~$-Z><D 

Itit 5£ [3] -VTjk £ti% 2' -MI7U-1># 
10 1 ^/H:fLTIt 1 */H^±ttffli-ttrfJ; < , l~2 0^;H^f 
L < , Wfc 1 — 1 0 *r/Pa$ J: «9 0£ L^o 

15 <<lsl2ts y h/Vzc^ s rc^/V^^-*?^ driyi/^, * Is I" <D % 
^M$k4bfrm%k, ^WL^^U^^ ^nn^/VA, 1, 

20 iMJ7U\ N, N- *5->Vi£;VJ*T 5 K, N, N-^^f;VT 
■fe hT^ h\ N - ^ ^A-fc°n y KVfWT $ Tir h=MJ^ 

:/p h y ;v%f<D=- h!J/vi, ^/V^/w^^^ K # 3* rf 

^rc^/v % n, N-i?^f /l/*;VA7^ K> N, N - i/> f /V7t h 

f-*l{k^ ^ is I/, N, N - ^;Vi^)V A T 5: K*5 «fc &T ± b ~ b V 
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Btj&mU(DtiEmm;b it», ^ c 3 3 t?^ $ tus 2 • - M)7i/- 

Kfrl^/H^UTItO. lLKl*ffitn«i< > 0. 1-20 
L36S£F& L< N KMC 0 . l~10L^iHf*Ll\ 
5 ffl^Httt, It-lOO^+lOOtt'l)^ - 8 0 ~ + 

SJS^RItlTfi, ItO. 1^1 2 0^WT?3b5*s, SKtoJ;^ 

15 Tksfcii^* >-r> A^^^^^j-^^^b, ^i§u. mmv, 
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p ~ Y fr^l/ ^fr-fol/m, PPTS ( t° y r> A p - h/l^oc 

hK 10-^^7t-^/1^^ Am b e 

rlyst H-15.Dowex 5 0W-X8|®/f ty^MI^ 

* V VXD 3 5 ' -7X^^^^#:aS, l^;W^lt 

$j^*^_h<£ji-mfc£ ct< N o. o i-i oo^/v^&SK, 

10 0. 0 3 ~ 5 0 *r;u& X K> LV>„ 

e c J t e r X -~? $ J — /P # # # 6, jft, § „ tf> * T* 

20 2' -7;^ P! ?yi?>©3' , 5' 1 *r/Wc*tLT 

9*0. i Lsx_tmm-fntfx < , o. i-2olwh<, kmc 

0. l-l 0LiSJ:9 flF^ LV> 0 

LTtt, I#, - 20~+100 t CT*fe^ - 1 0 ~ + 
8 0 °C ^ #f •£ L < x #{ClO~+6 0 °C «£ 9 0 £ L 
25 S/S^BS t LTtt % 0. 1 -4 8 B#m-C*)536S N 3E5r*5«tr/ 
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<9 , 1^©^ [9] T^^tiS 2 ' -7-*^"^^- 2' -7^o^!J 

©TtfMblfitt, ^HX^T'#b^Lfc, 5£ [9] T^$tl62' 
10 -ftdrS/- 2 ' -7/VtP!?y^yt:tiiS©#ifcT, T-fe^/U 

^-2' -7/vtn^y ^yi^/n^ut, ifir 2 *sis&>±®im-t 

ti& J; < % 2 ~ 2 0 ^r/i^&H; u < > 2 ~ 1 0 ^r/vtfs £ 9 03= l, 

20 filii: Itfi, M)^f/>7 5y, M)^f^7^y, i?4 y 

S >\ 4-^^W^;iffi?y, N, N- v>7< f/V7 = y >- x ^ 

^;V^^^J;VT 5 >\ 1, 5 -i^Tif n [4, 3, 0] / 

-5-31^, 1, 8 - v^Tif ^ n [5, 4, 0] r7^^-fe_ 7 _ 
25 1, 4-^Tif^v-^n [2, 2, 2] fy^^, 

2, 4-/l^v>;/ x 2, 5-/l^i?>\ 2, 3, 4- 

/l^v?^ 3, 2, 4, 6 - h V * f/Hf y 4 

21 
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^^^^ v*5.fctffcry 5>^3ftS«F* b< , y ^>^J; 

filS^fffii^ttij:, ^ [9] T^$tb^2' ~^^-^>>- 
2 ' -y,V^rn !^55?yi^^fc#tTI*2 * A- « -h ffl *L tf «fc 
< , 2 ~ 2 0 ^r/l^S£f £ b < , 2 ~ 1 0 ^-/V^S j; V) LvNq 

n-^^^ V*OJ»|»»|«{b**3R, h;uxy, ^<fA"< 

*nn*/i^ 1, 2 - J?^ d n b ^ yftJUft^jn, 

iTtt, i*-20-v+lOOlDn9, - 1 0~ + 8 
0 °C * L < N # {2: o ~ + 6 o t: # «k t> #f £ L v<»„ 
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9 , [10] t'/T^5 2' -^^-^^-2' 

©S^fii»aiiXStt, »EIS-C#¥,jifc, S;[10]^Sti52' 
10 -ft^J/-2' -7^tn-)Pi?y»3' l 5 ' - S?r*fe ^/uftcofa 

15 ^nnTfc/Vi^ l, 2 - 5?* u n ^ j^©^ p j? Wb^Hb* 

/t^h^, ^ i - -r-f- ; v^r V ^m<D*r h >^ g^m^/i^ 

20 ^hy^m> y^y — /V, yv N n-yp/V-^, i - ^ n 

✓*y — /v, n-^^y— /k i -^^ y — ;vm<DTsva— /um, 7km 

25 i -7p/V -/UdB J; VMl&mt. L< jCn-^yjt hy, 
^n^y-^*s it**** J; <90£ Li^ c *l 6, ©^M H B e ^^«m^^ 
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m-fe&mmofemAb uit ^ c 1 o ] -e^^s 2 ' -7 s ** 

is- 2' --7^^nf7 Vi?ls(D3 \ 5' -^7tf/^oa^| X g 
tc*f Lt, itlml «Jittffii-*Ltf J; < , l~100ml«t 

[10] t^^5 2' -f>^^ - 2 ' -7;^n ! )yi?yo3' ) 
5' -5?7tf^©ftifii gj^ttltO. 0 0 0 1 g^±^ 
m-ttL}Z£ < N 0. 0001-0. lg L < „ 4*fc 0 . 0 0 1 

~0. 0 5g#i!)jfS LV> 0 

Sfitttttts Ot^feSg^froM^© 

a**e»*«r©a**s:*«pu, **T*fcfi«#T, ml, 

ft^fefeSSrWW**, i*ttfctt-2 0t-ta (2 5°c) 

0] T^£*x<52' -f>^r^- 2 ' -7^B^j?y© 3 - ( 5' 

fUtW^ Ltfi, 0. 1-1 2 0^Wt?jb5!iJ, 
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[10] -e**&jh/5 2' -y^dr 2 ' -7/VtPr>^i;yw3' ) 

^Ife, p - h /V^ >-^/Pt1n l^m, PPTS ( tT V £ A p - ^ x 
10 ^^/V*^-h) % 10-^7 ^7 t- — V'Bfc^©^*^, Am b e 

rlyst H-15 % Dowex 5 0 W - X 8 ^ tf> ^ &&;|#ji£ , 

15 ttii, S: [10] T^§tb52' ~^r**^- 

(^tTMSt«±f^ttl(fj;<, ilifteO. 0 1 - 1 0 0*/U*S 
0 * b < , #{C0. 0 3~5 O^/l'^J; LV^ 0 

20 i-7nW^, n-7W?y, i-7f;V7>;y, sec 
-ZT^-JVT % >\ t e r t -^^7 $ >\ n -^^^A-T 5 >\ n 
-^*isAsT 5 ^ % <>^nA^^7,; ^ 1 ^ 6 

i£^<£>&/8 4£ LTfi, g£ [1 0] T^^tlS 2 * -f* 2 ' 

25 
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-7jVJru t> y *?i/(T> 3 5 ' ~i?T-te?'/l'#i<D&mm& 1 ^^^M 
2 ~ 1 0 0 ^/Vft X *) LV^ 

e o $ J —;V, t e r t ? J — ;vm ft if b tl 5 a ^ (D ^ X 

^y^y_ /K n -/P/V — /U*SJ: tfn - zf $ / — >V 

ft0^ b < % %f\c*$;—jv, ^ ^ y — £ t^n - /nV — /was 

S^^^^^ffiii: LTtt, 5£ [1 0 ] T«^£ti% 2 ' -^^-^ix 
- 2 ' ? y Vi/co 3 >, 5 > -^Tir^/Utisr^ifSMSS l *E- 

/H^tLT, If 0. 1 L^_L^Jl-t-*Lk£j; < , 0. 1 ~ 2 0 L 
15 L < „ O; t)^| L W 

um^kftt vxn, If-2 0~+l 0 Ott^!), - 1 0 ~ + 8 
O°C^0^ L< , 0 ~+ 6 0 V ft £ V) 0* lv^ ^-rs^o 

20 Ltli, If 0. 1-12 Otifmx*foZ>ft^ 

J: 9 M & £ fc & Jf ^ n h ? 9 7 4 — Jfcfc ? v ^? h ? v 7 j — , 
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#{at^i(:tT5^^ T ^ 5o ^ [io] T^£*i 

^^S-ti?) © (c Rgj^ 3 *l -5 <£> t* tt ft v> 0 

1 ] 

3', 5' -7K»364ft«f*:©$iiat 




^^52, 2' -7ytKn^v?y 50. OOg (0. 221 
mol, 1 e q K N , N - *? * ;V ft ,v A T 3; K 3 2 0 ml i3, 
4-^Kn-2H-^^ 1 2 9.0 8 g(l.5 3 4molJ, 
94 eq) £Jn;t % 0°C{^£PL, p - h A-oc^* >^ . 
* 25. 60g (0. 1 3 5mo 1 , 0. 6 1 e q) %Mtl, iffit 
1 8 ^Iffl 5 0 #3t#Lfc 0 KJtSHTifcSriftft:^ p -v h ? 7 ^ ^ ~ T ^ 
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THPO 




"C^ ^52, 2 , -7ykKn^i?y©3', 5' 

07 g (0. 1 2 9 m o 1 x 0. 58eq) SrAPx., 0 °CK^m 

2 NTK^-ft:^ h y 9 230ml (0. 4600101, 2. 0 

8 e q ) SrflP*., Mt' 2 B#K 1 5 Ufc„ £t It- T £ $f # ^ 
B>7 ^77^ — T'##f bfd £ r. 6, ^m^^ 9 8. 7 



£ 5 1 - j3 - D - T 7 fc* ^ 7 ^ / r> ^ <^ 3 > , 5' — tK 

^s^^^d^^ b-c^s c ^ %?sfem bfeo Rjtmrm^mm 29. 

37g (0. 4 8 9 m o 1 N 2. 21eq) £ 7k 2 0 0 m 1 £ #P x. n 
ffl£»ai^A' 2 5 0mlt'|[i)Uc o EUR* € Wt £ h \Z. ^- ;V 1 

5 o m i -e 2 mttai bfc nnte^rajg^ b v v at*ki 

£ *L 6 1 - J3 - D - 7 7 kV 7 7 ; '7^^ 7 y/KD 3 5' - 7km 

mi&mtevmtkj&yo 1 9 e . 1 2 g &»fc 0 m.±^m<Dm^.mnmm 

l&2&<DMm 9 1. 1 5g^jgit^t 0 



o 




THPO 
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immm 1 ] 




o 



5 



»Sft»*©t4^* 142. 90g (0. 145molti-S % 1 
e q h N, N - v 5 ^ ffls-frtV&T 5 K 2 9 0 m 1 £ h JJ a^f-jVT 5: 
^ 87. 12g (0. 8 6 1 m o 1 , 5. 9 4 e q ) £ *D £ , 1*1 ?U £ 
10 -5 4t(^iL > M)7/^n^y^;^^;V7/Vt7^F 4 5. 
OOg (0. 2 9 6 m o 1 , 2. 0 4 e q ) £ s 8LW Vtt&tb 2 

&?m 3 0 "C^-elMfiLfco ^i&^T^Sr 19 F -NMR 



- h y 7U- hffcO 1S F-NMR7^^ h^SrT^^-To 

19 F —NMR (&m®Ht : C 6 F 6 , : C D C 1 ,) N 6 ppm:8 
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7 . 06, 87. 09, 87. 17, 87. 20. 

Rfomrwuz- 2 o°c-e (c 2 h 5 ) 3 n • 3 h f 1 1 8 . 0 0 g ( 6 . 

7 3 2 m o 1 N 5. 05eq) £ £ , il&T*6 2^ftl4 5M#t 

i s >9 9 %-e, risst 



THPO F 

T?^£;ft,32' -^^-^ix— 2' -7;vtni)y i?y©3', 5' -tK 
B*i£fl&*fl:#&jfc LTVnS r £ SriStlE bfe 0 K Jfc j& T & gfc * * 

^D^^y^S', 5' -7kIfc2S««#<0J|&&J5feJfe 17 7. 18 
g £f#fc 0 3|&£/£4&©lElJ&fite&lfci&J£©S;* 6 0. 0 9 g ^itT 
V^c„ 2' -7t^v'-2' -7/VtP!)!j^y©3' ) 5' — Tkgfcg 

19 F — N M R (^^%« : C 6 F 6 , gliCDCl,), 6 p p m : - 
43. 13 (dt, 51. 9Hz, 15. 4Hz), -42. 50 (d 
t, 51. 5Hz, 15. 4Hz), - 37. 62 (dt, 51. 5H 
z, 15. 0Hz), - 37. 55 (dt, 51. 9Hz, 15. OH 
z ). 




immm 21 
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o 



THPO 




THPO F 



^^'f£®ffc<£>®£j$% 17 7. 1 8 g (0. 1 4 5 m o 1 1 
eqK * # J — /V 1 5 0m 1 i p - f/Vxy^yl/^y^ . -^c|i^ 
13. 80g (0. 0 7 3 m o 1 N 0. 5 0 e q ) «r;&Pjfc % 1 




HO F 



w Srftttbfc. £&Jl*T*te: tT j; 6. 88g (0. 087mo 

1 , 0 . 6 0 e q) ^UU^^ «JBET**tL, Jife^T'^ $ fl % 2 ' - 
tf- - 2 ' -7;^n^ ^>Oft4^fe^#fc 0 

68. 46g (0. 865mol % 5. 97eq) t^lTkff^K 5 4. 
lOg (0. 5 3 0 m o 1 % 3. 66eq) ^iDx:, tj&t«l 9NfP| 
1 0 &mW bfc 0 S^^T^?r^#:^ p h if ^ 7 -f— C^tUfc t 
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AcO F 



ffiTm^tb, m^aSiciTk 8 0 m 1 &}(Hlji % -^ft Lfc*grJ|&i*ig U N 
glsg&a:^ 2 0ml T-gfe^L, _biE5*;-e^£*L3 2 ' - 

7^=^ - 2 ' - -7 ;V$rxi ]} i?ls(D 3 \ 5' - ^T-k^yVfrtDfe^ 
iFb 5 8 . 0 0 g %#fc D &^^<Z)lHlll5l»«Sff^i|X*om* 4 7. 8 

H P L Cttft^S 9 0. 1 7 %-efeofc 0 2 ' -^^d^- 2 ' - 
r> y 3 ' t 5 ' -£?T1r?vUfl:© 1 H, "F-NMR^ 

'H-NMR (£l*4fejf : TMS,#K:DMSO-D,), « ppm: 

1. 96 (s, 3H), 2. 03 (s, 3H), 4. 08 ( d d , 5. 

6Hz, 12. OHz, 1H), 4. 19 (ddd, 2. 4Hz, 5. 

6Hz, 8. 0Hz, 1H), 4. 26 ( d d , 2. 4Hz, 12. 0 

Hz, 1H), 5. 18 (ddd, 5. 2Hz, 8. 0Hz, 17. 6 

Hz, 1H), 5. 46 (ddd, 2. OHz, 5. 2Hz, 52. 4 

Hz, 1H), 5. 61 (d, 8. OHz, 1H), 5. 79 (dd, 

2. OHz, 22. 6Hz, 1H), 7. 64 (d, 8. OHz, 1H), 
11. 4 1 ( b r , 1 H). 

19 f — nm r mmmw: c 6 f 6 , mm-. dmso-d 6 k s p pm : 
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-35. 34 (dt, 5 1. 9 H z , 2 1. 4Hz). 

immm 3] 




AcO F 



Tir 58. OOg.^^y — /V 3 3 0 ml 12 

i,tc 0 nf m \^tc^gk%mm b, ^^y-^-e^#b, i^sib _l 

10 |B^T^§tt§2' -7^=^-2' -7^tn^^y03', 5' 
- i?T /lsfc<D.mm,m& 3 3. 4 8 g 3r#fc 0 l-]5-D-T7f 
/77/^/^7V;KD3 , l 5' -7fciftSiftSI<*:©«L^j®fed> 2 ' 
-^^-^^-2' - u «7 y i?l/<D 3 ' , 5' - ^Ttf /H^(Dil 

^fp^t© h-^/HR$fj:7 4 7. 

15 8 9 g )„ H6m&&&%ift* f^77^ — T?##fbfc ^-5, HP 
LCJJ6S3&S 9 9. 4 9 %Tfecfc, 

33. 4 8 g^^y — 2 0 0 ml 100 

^52' -7/l/tB^pi?y©3 , 1 5' -v^T-fe^ 

20 3 1. 5 l g £#fc„ -0 a#JKfS»SSi©lH|iRa?s«: 9 4 %-efeo 

fc 0 l-j3-D-77tV777i/;W^7^/KD3 , I 5' - fom^fik 
If^M*^^' -x^-=¥'>-2' - t7 y >^ V(D 3 
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5' - i?T ir <r/VW<D ~ m @ A & * "0 <D h — * /HUi^ « 6 6 % t? 
fcofc 4 7. 8 9 g) 0 -m@^^ H B B p^^^#:^ n 

h^9^^--C^m bfci^5, HPLCig^ 9 9. 9 5 %ffc 



T*7F&tl& 2 ' —^^-^-^-2' - Z7/V$-u ]) 3 ' f 5' 

T-fe^-^^O-lslgS^^fp 5. OOg (15. 14mmoU le 
q h ^ ^ 7 — ^ 5 0ml £T^*~T 12. 89g (756. 90 
mm o 1 , 4 9. 9 9 e q ) IriDt, 6 B#R5 3 0 ftUW bfc 0 

9 . 9 %T\ TIH^; 




AcO F 




HO F 
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K**T»Sr*£ET»»U, WttA*6fe3Bffttt»* 6. 7 7g£ 

-^n^-*, 7 o m l a-^y 3m 1 £*P;i, Stt*# T 
****** U «#Ltt*fe***-<.* aU fc. «fWUfctt*«ii 

S*r*fi«r«fl:* h^77^T^$fLfc^5, HPLC«| 
8 4%Tfcofc 0 2' -t-^-^^-2' -^tf-n fry's* > 

'H-NMR (£**ff : TMS,gI:DMSO-D t ) l5 p pm : 
3- 5 7 (d, 12. 8Hz, 1H), 3. 7 5 ( d , 12. 8Hz, 
1H), 3. 86 (d, 7. 6Hz, 1 H ), 4. 13 (ddd, 4. 
4Hz, 7. 6Hz, 20. 8Hz, 1H), 5. 02 (ddd, 2. 
0Hz, 4. 4Hz, 53. 2Hz, 1H), 5. 20 (b r- t, 1 

H). 5. 6 1 (b r , 1H), 5. 6 1 (d d, 2. 0 Hz, 8. 0 

Hz, 1H), 5. 8 9 (d d, 2. 0Hz, 1 7. 6Hz, 1H), 
7- 91 (d, 8. 0Hz, 1H), li. 38 (br-d, 1H). 

19 F — N M R c a F a . **: DMSO-D,), 5 p pm : 

- 3 9. 7 7 (d t, 5 1. 5Hz, 18. 4Hz). 

immrn 5] 

* .fc at [HJfcMi] [| 
3] tMfcLTR«fc«JSLfc, Ties; 
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O 



AcO 




AcO F 



T*7jk£frl%2' -ri-^rv-- 2 ' - ~? ;VJr u $ ]} *? -y (o 3 ' , 5 ' — *? 
T±?-/l>i$<Dmmm& 19 9. 00 g (0. 6 0 3mol, le Q> 
HPLCig 9 9.6 0 %)^^;- 4 0 20ml £r >DP £ , 6 Ot 
T? 1 B#Fflm#bfc 0 f*JM£ 5 Stfu^SPL, 2. 11M«^;- 
200ml (0. 422mol > 0. 7 0eq) IriDi, 4 5 °C T 

£ - 5, &Jfc*StfS > 9 9 . 5 TfB5£ 



tirAtttt* 1 9 6. 3 8 g fcfcfc. #?;**Ktf#»te, fctfaefce 



^-?*y- 3 0 Om 1 ^rJP^, 50tt«3 0 # W *P # ft i£ L , gffl. 

§2' 2 ' -7;^o^yi?y©HlCiSM4e^ 

13 7. 5 1 g 3r#fc 0 JttT-fe^-^ftRJESi: JpJ»Jft#as^o 




feMiHitt^* 1 9 6. 3 8 g N i-^n^V— /V 9 0 0 ml kn- 
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10 



•7-<-VftffiVtc HP L Cnm& 9 9. 5 0 %-T?fcofco 2 ' 

- 7* - 2 ' - 7 n t> y *? is <o , 19 F-NMR^-<^b/V 

ft [S6«iM4] Its* Ufc h <D t l*J«fcT?fco fc 0 

[#%#J 2] 

#7 xMBCJfcm^tC^ N, N- S?pC ^;U7jK/UJ±T K K 7 0 0 m 1 £ 
3 ( 4-i?t KP-2H-tf7> 235.00g(2.794mol, 
4. OOeq) fcfln*., 0 o C^^*PL, p - h ;Vx > * ^ * ^ . — 
7kmm 80. OOg (0. 4 2 1 m o 1 s 0. 60eq) SriPx., $ 

o 



N 
HO 

"C^ £ ;ft, 5 2 , 2' -TytKn^^y 15 8. OOg (0. 69 

15 9mo 1 x 1 e q) Sr^P;^ t^t'l 5^f|3 5ftMWVtc 0 Rfefe 

rm&mfc? h^y^^-~x^^f^t^t^^,mmm^9 9.3% 
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Bfe-fb-*- h y ^ A7k^^ 360ml (1. 8 0 0 m o 1 % 2 . 58eq) 
1ST' 1 B#P*T 5 5 bfco KJSHTf^Ifr^Pvf^ 



T?^ £ *L 6 l-/J-D-79lf/7? / f/V <7 7 i//V<D 3 * , 5 ' - tK 
^Sfttl$^4^tTV^ii:^ilLfco SJSH-T^^i^^ 8 9. 
1 7 g (1. 4 8 5 m o 1 , 2. 1 2 e q ) ^riPi, 4 5 

0 m 1 "Cttffi LfColHllUlTKS^^ k fcgW^^A- 2 0 0 ml "C^W U 
fc 0 HUfc^Ji^ ^JIT^^b, JilS^T'^^tb^ 1 - |8 -D-T 
7lf/77;WV!)7WV03 , 1 5' - 7K # <7) 4 
7 9. 9 4 g a^^^)^[lIHK*^mi^ljX^Ofi* 2 8 8. 2 

9 g ^SiT V^c 0 
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t*^5l-^-D-77kV77y'W^7^/V03', 5' -7*: 
i&gffc^#0&£sfc4&l 479. 94g (0. 699mol^-r§, 1 
e q), 7t h= 8 8 0 ml t h V xf/1^7 5 ^ 4 2 8. 3 4 

g (4. 2 3 3 m o 1 % 6. 06eq) £;&D x. . OtlC^L, (C 2 
H 5 ) 3 N • 3HF 451. OOg (2. 7 9 7 mo 1 N 4. OOeq) 

£An*., $ kfc^SPL, rtfi- 2 3 4 5 °CMT, M)7/^c^ 

* J^/Ufcsyl^/V:*-^ K 191.00g(1.256mol,l. 
8 0 e q) IrJOi, lit' 1 1 0 H# HQ 5 5#JK#bfc 0 SJ&i&t-T^S: 



BIS««^^^^ LTVn« i t SrfflllSL^o y ^ A 3 5 0. 0 

0g(2. 532mo 1, 3. 62eq)|r* 3000ml iC^M 




O 




THPO F 
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m^^=f-,u soomi ^m^xmm^tc-^mmm^.R^mrm^ 
soomi -etem Lfc 0 \m®.#mmi*, mi£rmm ±ib^-c 

^ £ *l 5 2 ' -*rJt*^ - 2' — 7 /uir a & y *? is <o 3 ' t 5 ' — tK B6 

Sil^©ft4^ 7 9 4. 5 4 g £#fc 0 a^^%(D[filJUi*fiigi^ 
I&J^OM* 289. 6 9 g^iiTV^fc 0 2 ' -fy>r*c^- 2 ' - ~7 
jVJru V V VlstD 3 \ 5 ' -TkKSiSMSfls:© 19 F-NMR^-<^ h ,v 



T'^ £ 6 2 ' -T"^-driy-2' -7^to>>!)^y©3 , l 5' - 7j< 
^S^M^^fe^^;^ 794. 54g (0. 699mol^i-§, 1 
eq), * 9 J >—t\' 7 0 0 ml t p - • -^fp| 

66. 60g (0. 3 5 0 m o 1 x 0. 50eq) IriDi, tit* 4 
0 «fW 3 0 ftmft bfc 0 py^77^ -t?5>*f 

Lfc t i 1 0 0 % T% 




THPO F 
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HO 




HO F 



r t zmm^fro zcmmrmK tiv?y s s . o 2 g ( 1 . 1 1 3 m 

o 1 % 1 . 5 9 e q) SrJPx., MJ£T3i$iL, ± SB 5£ "C jj* $ tl 5 2 ' 

tf? *n5Lfom-^\^&f&m±m*tox-, t°y^>- 489. oo g 

(6. 1 8 2 m o 1 , 8. 84eq) %m%-, 0 °CK^M 4£zk@£ 
& 541. OOg (5. 2 9 9mo 1, 7. 5 8 e q ) §r*PA % 



b % ^$taS£ Otll^^U, 7k 16 0ml gfcifecn^vi, 160m 

±|5^;T'^$tL^ 2 ' - rt^r^- 2' — £ y v*^^ 3 5' 
-^7tf/^©M| 1 7 5. 3 6 g £r#7t 0 2 , 2 ' - T V fc K 




AcO F 
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- 3* T-tr^vUfc© h-^/ufcsfSfcj; 7 6 % fc o (1M 
JR*©»* 2 3 0. 8 6 g) 0 J&jSg&Srifcft:^ u -*r Y <? 7 7 J ft 
ffi^fcb^Z, HPLC«S«5 9 6. 9 0 %-efeofc 0 2' -t**"* 
>-2' -7/^b^v?^0 3', 5' - ^Tir ^/W-ffco J H, 19 F 

CHlfeM 8 ] 

^^SSMlc, [HiJfe#l73 -e^^Lfc. TIE:* 



T'^^iiS 2 ' — 7 s 3- is— 2' - 7 sl-j-u $ y ^^<£> 3 ' t 5' _ ^ 
7tf;^©ft^^ 175. 36gi7th=M);i, 7 0 0ml& 

-2' ^^n^^y^a', 5' -i?7tf ;V^©|[^f n 1 

43. 2 2 gSr#fc, 2, 2' -7^b Kp7^ ^y^fc2' -7*** 
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